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Abstract 

Background: In a mass casualty situation, medical personnel must rapidly assess and prioritize patients for 
treatment and transport. Triage is an important tool for medical management in disaster situations. Lack of 
common international and Swedish triage guidelines could lead to confusion. Attending the Advanced Trauma Life 
Support (ATLS) provider course is becoming compulsory in the northern part of Europe. The aim of the ATLS 
guidelines is provision of effective management of single critically injured patients, not mass casualties incidents. 
However, the use of the ABCDE algorithms from ATLS, has been proposed to be valuable, even in a disaster 
environment. The objective for this study was to determine whether the mnemonic ABCDE as instructed in the 
ATLS provider course, affects the ability of Swedish physician's to correctly triage patients in a simulated mass 
casualty incident. 

Methods: The study group included 169 ATLS provider students from 10 courses and course sites in Sweden; 153 
students filled in an anonymous test just before the course and just after the course. The tests contained 3 
questions based on overall priority. The assignment was to triage 15 hypothetical patients who had been involved 
in a bus crash. Triage was performed according to the ABCDE algorithm. In the triage, the ATLS students used a 
colour-coded algorithm with red for priority 1, yellow for priority 2, green for priority 3 and black for dead. The 
students were instructed to identify and prioritize 3 of the most critically injured patients, who should be the first to 
leave the scene. The same test was used before and after the course. 

Results: The triage section of the test was completed by 142 of the 169 participants both before and after the 
course. The results indicate that there was no significant difference in triage knowledge among Swedish physicians 
who attended the ATLS provider course. The results also showed that Swedish physicians have little experience of 
real mass casualty incidents and exercises. 

Conclusion: The mnemonic ABCDE doesn't significantly affect the ability of triage among Swedish physicians. 
Actions to increase Swedish physicians' knowledge of triage, within the ATLS context or separately, are warranted. 

Keywords: ATLS, Triage, Disaster, Education, Physicians, Mass casualty incident, Exercises 



Introduction 

In a mass casualty situation, medical personnel must 
rapidly assess and prioritize patients for treatment and 
transport [1]. Triage is an important tool for medical man- 
agement in disaster situations [2]. Several national and 
international triage systems exist to support providers in 
complex triage decisions. 
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No common international guidelines for mass casualty 
triage exist. Moreover, few countries have national stan- 
dards for triage assessment. The absence of guidelines 
has resulted in great variability in the triage process, tags 
and nomenclature. The lack of standardized mass cas- 
ualty triage algorithms could lead to significant confu- 
sion. There is limited evidence for the validity of existing 
triage tools [3-6]. However, an advisory committee in 
the United States has proposed the SALT (sort, assess, 
lifesaving interventions, treatment and/or transport) 
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Triage System as a US national guideline for mass cas- 
ualty triage [7,8]. A national guideline for mass casualty 
triage in Norway has recently been developed and pub- 
lished by the Norwegian Directorate of Health. This 
national standard is based on SALT principles [9]. 

Advanced Trauma Life Support (ATLS; developed by 
the American College of Surgeons) is often compulsory 
and a requirement for a resident degree in anaesthesia, 
orthopaedics, surgery and emergency medicine in north- 
ern Europe [10]. The ATLS program is implemented in 
more than 60 countries worldwide and more than 1.5 
million physicians have participated. The ATLS guide- 
lines are accepted worldwide irrespective of where the 
injured patient is treated [11,12]. The concept course is 
designed to teach physicians a standardized approach to 
trauma care in the first hour after an injury and the 
course combines the educational formats of lectures and 
practical lifesaving skills. The ATLS course emphasizes 
that injury kills in certain time frames. The loss of an 
airway kills more quickly than loss of the ability to 
breath. The latter kills more quickly than loss of circulat- 
ing blood volume. The mnemonic ABCDE prompt the 
specific, orders evaluations and interventions that should 
be followed in all injured patients [13]. 

ATLS was introduced in Sweden in 1996 and almost 
7000 physicians have taken the ATLS provider course since 
then [14]. 

It is well established that health care professionals must 
be adequately prepared for a great variety of casualty 
events. Exercises and training are essential elements in pre- 
paredness [15-18]. Medical teams in a disaster or a mass 
casualty incident (MCI) are forced to operate in a difficult 
environment [19]. The objective of the ATLS course is to 
give the participants skills so that they can identify and 
treat life-threatening injuries under extreme pressure [13]. 

The medical teams must have a simple tool that is easy 
to remember to evaluate and treat the injured patient. 
The ATLS provider course can be one part in this pre- 
paredness as suggested by Dr Walsh after the Granada 
experience [20]. Physicians involved in the initial treat- 
ment in a disaster situation could play a key role if they 
are highly trained with ATLS [21,22]. The ATLS guide- 
lines have been designed to effectively manage single 
critically injured patients, not patients in MCIs. How- 
ever, the ATLS course contains several mandatory ele- 
ments, which are assessed and rated. One element is 
group discussion, where the aim is to manage multiple 
patient scenarios and apply trauma triage principles 
using the mnemonic ABCDE [13]. 

The subject of disaster medicine is given little time in 
basic education for Swedish medical students. There is 
no comprehensive research in Sweden on the topic of 
knowledge of pre-hospital triage among Swedish physi- 
cians attending the ATLS course. Due to the absence of 



national standards in triage in Sweden, ATLS can be an 
initiative towards developing national guidelines. One 
way of measuring triage knowledge is by written tests 
before and after a course as suggested by previous 
studies [1,23-25]. 

The objective for this present work was to determine 
whether the mnemonic ABCDE as instructed in the 
ATLS provider course, affects the ability of Swedish phy- 
sicians to correctly triage patients in a simulated mass 
casualty incident. 

Methods 

A prospective cross-sectional survey with retrospective 
analyses of data was designed. The study group con- 
tained 169 students of the ATLS provider course from 
10 courses and course sites in Sweden during the period 
between 28 March and 1 June 2012. All students that 
attended the courses during the timeframe were asked 
to participate. Demographic data collection included the 
level of medical education, the number of years in clin- 
ical practice, previous experience of simulation exercises 
and previous experience of real major incidents with 
more than 5 injured. Triage- tags should be used in the 
pre-hospital environment, on daily bases in Sweden 
when more than 5 casualties are involved in the incident 
[26,27]. 

The tool chosen for this investigation is a validated in- 
strument that has been tested by Deluhery et al. [1]. For 
this investigation, permission from the authors was ob- 
tained to use and adapt the tool to meet Swedish conditions 
(Additional file 1). After translation of the questionnaire to 
Swedish, 5 triage patients were added from the Emergo 
Train System (ETS) patient database [28]. The 15 patients 
were 3 red, 3 yellow, 7 green and 2 black according to the 
ABCDE and SALT triage algorithms. For additional valid- 
ation of the instrument, 12 students who participated in a 
Pre Hospital Life Support (PHTLS) [29] refresher course 
completed the test before the course with a time limit of 
15 minutes. These results are not included in this survey. 

The tests were delivered with written instructions to 
the local ATLS coordinators at the 10 course sites. The 
coordinators were also briefed by phone. The coordina- 
tors distributed the survey to the responders. Together 
with the pre-course test, the responders were given a 
written information letter explaining the aim, goals and 
information about voluntary participation in the survey. 

The ATLS students filled in the anonymous tests be- 
fore and after the course with 3 additional questions 
based on overall priority. Their assignment was to triage 
15 hypothetical patients involved in a bus crash. The 
students were informed that they were alone at the 
scene, but more resources were on the way, but were de- 
layed. The students task was to prioritize the 15 casual- 
ties according to the ABCDE algorithm and take into 
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account the postulated circumstances. The student could 
receive 15 patient points, 1 point for each correctly 
triaged patient. In the triage, the ATLS students used a 
colour-coded algorithm with red for priority 1, yellow 
for priority 2, green for priority 3 and black for dead. 
The last question in the test was about evacuation from 
the scene. The student was informed that there were 3 
ambulances ready for transport. The respondents as- 
signment, with no additional patient data, was to identify 
3 of the 15 patients that should leave the scene first in 
these 3 ambulances. The ambulances would leave the in- 
cident site at the same time. The same test was used be- 
fore and after the course. 

The tests were completed just before the ATLS pro- 
vider course and immediately after the course. The time 
for completing the test in both settings was 15 minutes 
[23]. The responder coded both tests. After pairing the 
tests, the coordinators coded the tests and sent them by 
mail for analyses. The test results were coded, collected 
and stored in accordance with County Council and Uni- 
versity integrity protocols. The regional ethics board was 
consulted and agreed that the study was not subject to 
ethical board regulation. 

The collected data were recorded in Excel 2011 (Micro- 
soft) for MAC. Statistica (data analysis software system), 
version 10 (StatSoft) was used for statistical analyses. De- 
scriptive analysis and the paired t test were used to analyze 
the tests. For analysis between groups, ANOVA and the 
Tukey post hoc test were used. A ^-value of less than 0.05 
was considered significant. 

Results 

The ATLS provider courses were attended by 169 students 
in Sweden during this surveys timeframe. A total of 153 
(90%) participants voluntarily participated in the survey. 
13 students chose not to participate in the survey and no 
further questions were asked (Table 1). Participants pro- 
fessional background is illustrated in Figure 1. Overall, 57 
(37%) of the students reported having previous MCI drill 
experience. Seventeen (11%) participants had experience 
of a real major incident involving more than 5 injured 
people. 

Of the 153 participants, 142 (92%) students completed 
the triage section in full. The mean pre-course test score 
for the 142 students was 9.51 patient points. For the post- 



Table 1 Number of participants in the different sections 
of the tests 



Section 


Available 
participants 


Participants 


Participants with 
complete tests 


% 


Triage 


169 


153 


142 


92 


Base 


169 


153 


153 


100 


Evacuation 


169 


153 


146 


95 



course test, the mean score was 9.21 patient points. No 
statistical significance was found (p > 0.05) (Figure 2). 

There were no statistical differences in the mean score 
according to patient points in the pre-course test regard- 
ing medical experience, length of education, or those 
who had previously participated in an exercise situation 
(p > 0.05). 

There was no statistical difference between the pre- 
and post-course tests regarding the 3 base questions. 
The mean scores in the pre-course test was 2.57 and 
2.65 in the post-course test (p > 0.05). 

The test included a question on prioritizing the de- 
parture of the patients from the scene. This question 
was independent from the triage section. The result indi- 
cated whether the students had identified the most in- 
jured patients, the 3 coded red among the 15 casualties. 
Of the 153 participants, 146 (95%) completed this sec- 
tion. Eight (5%) students managed to identify the 3 code 
red patients before the course and 11 (7%) students in 
the post-course test. There were no statistical differences 
between pre- and post-course test scores (p > 0.05). 

Discussion 

A test was set out for Swedish ATLS students before 
and after the course to investigate whether the course 
influenced the participants' knowledge of triage using 
the ABCDE algorithm. This study indicates that the abil- 
ity of triage among the ATLS students did not improve. 

Physicians are required to provide urgent care during 
disasters and become educated in disaster preparedness 
and management. Previous work has documented that 
70-80% of physicians correctly triaged patients during 
simulated MCIs [1,30,31]. However, in this study, the par- 
ticipants were able to triage only 9 of the 15 patients 
(61%) correctly in both simulated tests. This result is note- 
worthy and a concern. The results for this study demon- 
strate no significant differences between the pre- and 
post-course tests regarding the triage section. This study 
indicates that the group triage discussion during the ATLS 
course does not increase the knowledge of triage among 
Swedish physicians when applying the ABCDE algorithm. 
Furthermore, the result may have been different if physi- 
cians from other Nordic countries had participated due to 
different educational systems. However, because of the 
power of the ATLS and its widespread use around the 
world, it would be advantageous if, after attending an 
ATLS provider course, participants have basic knowledge 
of triage. 

The physicians in this study are active in different spe- 
cialties throughout Sweden. Only 11 of 153 participants in 
this investigation managed to identify the most injured pa- 
tients and prioritize them for the first available transport. 
Furthermore, this study found that 17 of 153 physicians 
have participated in an actual incident with more than 5 
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Figure 1 Level of medical education among students. 
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casualties. Previous studies indicate that if physicians work 
in a pre-hospital setting during an MCI, it is of great bene- 
fit if they do that in their day-to-day work and have proper 
training [18,32,33]. If physicians are to work at MCI sites, 
specially designed measureable training programs are im- 
portant [34]. One tool that can contribute to this kind of 
training may be the Emergo Train System [35]. ETS or 
similar interactive educational simulation systems could be 
used to test and evaluate incident command systems, hos- 
pital preparedness and triage. 

Of the 153 participants in this study, 57 had previously 
participated in a drill with more than 5 injured people. 
There is an ongoing discussion in Sweden about the 
level of education in disaster medicine among medical 
personnel, especially among medical students, future 
doctors and nurses. During a national conference in 



2012, unpublished data was presented to show that sev- 
eral medical universities in Sweden have not prioritized 
the topic of disaster medicine at undergraduate level and 
this development is a concern [36]. 

Several pre-hospital triage systems exist in Sweden at 
the present time. This may contribute to difficulties 
comparing and measuring patient outcomes. Different 
triage systems may lack a common language if an MCI 
incident occurs, for example, near county borders. Previ- 
ous studies have emphasized that one pre-hospital triage 
system on a national level can be an option [7,37]. 

The results of this study may initiate a discussion 
about training and preparedness of Swedish physicians 
for pre-hospital triage. Further research could include 
PHTLS students in Sweden taking the same test and 
comparing the results with this study. This may indicate 
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if PHTLS students are better prepared to perform triage 
in an MCI, which could reflect that it is easier to learn 
triage if you work frequently in a pre-hospital setting. 

The results of this study are limited to Swedish condi- 
tions and to a simulated situation using a questionnaire. 
The ability to correctly triage patients during a paper 
exercise scenario may not represent the ability to triage 
patients in a true MCI. 

The participants had access to the ATLS manual 
5 weeks before attending the course, which, in theory, 
could have influenced the pre-course test result. How- 
ever, ATLS students should be able to score higher in a 
triage exercise than was evident in this study. 

Conclusion 

The physicians who participated in an ATLS provider 
course in the spring of 2012 in Sweden have been evalu- 
ated on their triage knowledge by a pre- and post-course 
test using a mock drill. The results of this study indicate 
that the mnemonic ABCDE as instructed in the ATLS 
provider course doesn't significantly affects the ability of 
triage among Swedish physicians. The outcome may initi- 
ate a discussion about the training and preparedness of 
Swedish physicians for pre-hospital triage. The outcome 
of this investigation indicates that experience of real inci- 
dents with more than 5 injured people seems to be un- 
usual among Swedish physicians. Furthermore, lack of 
exercises and training at undergraduate level is a concern. 
Actions to increase Swedish physicians' knowledge of tri- 
age, in the ATLS context or separately, are warranted. 
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